This paper investigates the herding behavior of mutual fund managers in Turkey by using monthly data for the period from March 2014 to April 2017. We collect data from the monthly reports of 18 common stock mutual funds. First, we use the herding measure (Hi,t) that was developed by Lakanishok, Shleifer and Vishny (1992) to point out the stock picking herding, and then we apply the buying and selling side herding measures of Wermers (1999) to see the direction of this stock picking herding. Additionally, we apply an alternative measure of herding introduced by Oehler (1998) , to determine the overall extent of mutual fund herding (market-wide herding). While our results on stock picking herding indicate the existence of any herding, the results on market-wide herding indicates the presence of it. 
Introduction
Herding is the tendency for a group of investors to buy or sell the same stocks simultaneously (Hung et al, 2010) . Herding is also defined as a change in one person's behavior because of real or imagined pressure from a person or a group (Aronson, 1992) . Various theoretical models try to explain the rationale behind these simultaneous transactions. These models explain the herding behavior in terms of two aspects, information driven herding and behavior driven herding (Bickhchandani and Sharma, 2001 ).
Information driven herding models state that herding arises because of the similar educational backgrounds of the investors. Investors use similar information and act by undertaking similar investment strategies (Heich, 2013) . If information-driven motives trigger the herding behavior, these transactions are likely to stabilize stock prices. Behavior driven models, on the other hand, is the tendency of the investors to follow others. With this form of motive, the transactions will destabilize the market. Since psychological factors lead to alterations in optimal decision-making, it is possible to infer that most of the time models of herding are based on behavior driven models. These models are; signals and try to pick information from previous investors' transactions (Bickhchandani and et al, 1992) . The cascades tend to destabilize the stock prices because investors believe that the fundamental value of a stock is wrong.
Information Acquisition Models (Characteristic Herding)
Institutions may be more interested in some of the stocks because of their specific characteristics such as liquidity or volatility (Falkenstein, 1990) . These kinds of characteristics cause the investors to study the same sources of information studied by other investors or institutions. Some investors will be more likely to find information than others, that will cause them to be more profitable due to the moves of the late investors (Hirshleifer and et al, 1994) . The late informed investors are more likely to enter into the same transaction as they realize the increased profits of the prior investor, which in turn will increase the cascade.
Although a vast amount of literature exists on the institutional herding, the best of authors' knowledge no paper analyze the herding behavior among mutual fund managers in Turkey. In order to fill this gap this paper focus on the mutual fund companies that invested more than fifty percent of its assets to equities markets in Turkey for the period between March 2014 and April 2017. The paper is organized as follows in Section 2 we will provide the summary of the existing studies, Section 3 will provide empirical analysis including the information on data, methodology and the results. Section 4 concludes the paper.
Literature Review
The herd behavior literature is mainly intended to analyze the existence of herd behavior on stock markets by using different measurement types of herd behavior. There are many models that were developed to measure herd behavior. However; the most common measurement types are; Lakonishok, Shleifer and Vishny (LSV) Measurement which was developed by Lakonishok, Shleifer and Vishny (1992) ; Cross Sectional Volatility of the Stocks which was developed by Christie and Huang (1995) and Chang, Cheng and Khorana (2000) ; and Beta Herding which was developed by Hwang and Salmon (2004) . Within this scope, researchers used various measurement types of herd behavior in order to test the existence of herd behavior in different country's stock markets. Choe, Kho and Stulz(1998) analyzed herd behavior in Korean stock market by implementing LSV measurement in the period of 1996 to 1997 which also include the economic crisis period. As a result of their analyses they found significant evidence of herd behavior in the Korean stock market. Similarly, Hsieh (2013) used LSV measurement to examine the herd behavior of individual and institutional investors in the Taiwan stock market, and it is detected that herd behavior is present for both investors.
Moreover, Caporale, Economou and Philippas (2008) used cross sectional dispersion of stock returns to detect herd behavior on Athens Stock Exchange (ASE) between the year 1998 and 2007, and they also found significant evidence of herd behavior. Likewise, Ouardo, El Bouri and Bernard (2013) examined the existence of herd behavior for the European financial markets between 1998 and 2010 by focusing on each sector; and they accepted Stoxx600 index as a representative of the Euro-zone countries. As a result, except the consumer goods sector, they found significant evidence of herd behavior in that index. Lastly, Gavriilidis, Kallinterakis and Micciullo (2006) used beta herding method to examine herd behavior in Argentina financial crisis between 2000 and 2006. In consequence of their analyses, they found significant evidence of herd behavior for both during and after crisis periods.
Except those studies that were conducted in various markets, there are also some studies in Turkey examining the existence of herd behavior in Borsa Istanbul (BIST). Some of those studies reached significant evidence of herd behavior in BIST. Altay (2008) examined herd behavior in BIST by using both cross sectional dispersion of stock returns and beta herding methods between 1997 and 2008. BIST-All shares index was used for the indication of market portfolio and it is found that there is evidence of herd behavior in BIST during these periods. Moreover, Kapusuzoğlu (2011) examined herd behavior in BIST-100 index by using cross sectional dispersion of stock returns for the period 2000 to 2010, and the same results were obtained with Altay (2008) . Similarly, Kayalıdere (2012) analyzed herd behavior between 1997 and 2012, and he divided the period into two sub periods as 1997-2004 and 2005-2012 . As a result of analyses, it is found that there is an evidence of herd behavior in the first sub period, but its impact decreases in the second sub period. On the other hand, some other studies that were conducted in Turkey could not reach any significant evidence of herd behavior in BIST. One of those studies is conducted by Çoban (2009) between 1997 and 2008 . Adjusted daily closing prices of 257 stocks were used and he did not find any significant evidence of herd behavior. Likewise, Doğukanlı and Ergün (2011) used monthly closing prices for the period 2000 to 2010 and they also did not find any significant evidence of herd behavior in BIST. Although the mentioned studies were conducted in the same market; as mentioned previously, they could not reach consistent results with each other. It may be resulted from the different types of herd behavior measurements and different usage of data sets.
Apart from these studies, there are also studies determining the effect of herd behavior for institutional investors. One of these studies was conducted initially by Lakonishok, Shleifer and Vishny (1992) and they analyzed the herd behavior of institutional money managers. Their data is composed of quarterly portfolio holdings of 769 all-equity pension funds between 1985 and 1989. As a result, they found evidence of herd behavior by fund managers only in small stocks. Therefore, they did not find evidence about institutional investors destabilize individual stock prices. Concurrently, their measurement method of herd behavior (shortly LSV measurement) which was implemented in this study was inspired many following studies. Another important study is conducted by Grinblatt, Titman and Wermers (1995) . Similarly, they examined the trading patterns of fund managers by using quarterly holdings of 155 mutual funds between 1975 and 1984. They used LSV measurement of herding and they found that managers tend to decide to buy stocks based on their past returns, and they show herd behavior by buying and selling the same stocks at the same time. Although they find a significant evidence of herd behavior; it is not very large. Therefore, it could be concluded that both the studies of Lakonishok, Shleifer and Vishny (1992) and Grinblatt, Titman and Wermers (1995) found little evidence of herd behavior for fund managers. Bikhchandani and Sharma (2001) evaluated these understated herd behavior results by two reasons. First, they stated that the types of mutual funds may be too heterogeneous; and second, the trading volumes may be too low for observing any significant herd behavior. Similar to those studies, Wermers (1999) analyzed the herd behavior of mutual fund managers and the effect of herd behavior on stock prices during the period 1975 to 1994. They used LSV measurement to detect herd behavior and as a result of the analyses they found low level of herd behavior in trading activity of the mutual funds as former studies.
In addition, Walter and Weber (2006) examined the effects of herd behavior on the trading activity of German mutual funds and its impact on stock prices between 1998 and 2002. As in other studies, they used LSV measurement and they detected the evidence of herd behavior. They found that during the boom periods "buy side" herd behavior is the highest, during the crash periods "sell side" herd behavior is the highest. In contrast to previous studies, they did not find significant differences between herd behavior of small stocks and big stocks. They also concluded that herd behavior of mutual fund managers do not affect the stock prices. Herd behavior of German mutual fund managers was also analyzed by Oehler and Wendt (2009 ) between 2000 and 2005 . By using LSV measurement of herd behavior; they found that when there are market-wide cash inflows or outflows, there is significant herd behavior of mutual fund managers.
Mutual fund managers' herd behavior is also examined in other various markets. Hung, Lu and Lee (2010) examined the herd behavior of mutual fund managers in Taiwan stock market, and they found that there is a tendency of herd behavior in that market. Patro and Kanagaraj (2012) analyzed the trading activity of Indian mutual funds and examined whether Indian mutual fund managers are engaged in herd behavior. As a result, they found strong evidence of herd behavior. In addition, they found that the Indian mutual funds seem to herd more in large stocks compared to smaller stocks. Moreover, the Indian mutual funds seem to herd more than developed markets. Different from other studies Gavriilidis, Kallinterakis and Ferreira (2013) examined whether fund managers herd behavior is intentional or not. They also investigated whether the institutional herd behavior is related to the specific conditions of each industry or whether it is related with the market as a whole. They used quarterly holdings of Spanish mutual funds between 1995 and 2008. As a result of their analyses, they found that fund managers herd at the overall market level. They also found that their herd behavior is intentional, because that kind of behavior of fund managers generally motivated by informational and career-related reasons.
To the best of authors' knowledge, any study analyzed the herd behavior tendency of mutual fund managers in Turkey. Therefore, this paper contributes to the literature by examining the effect of herd behavior on mutual funds in Turkey.
Empirical Analysis

Data and Data Process
We collect data from the web page of Public Disclosure Platform of Turkey. We only include common stock mutual funds investing more than fifty percent of their assets into common stocks. We collect the proportions of each company's stock in each sample fund for each month for the period from March 2014 to April 2017 (36 months-3 years). The buying and selling activities of each fund for each common stock is determined by taking the differences of the monthly proportions.
Currently, there are 32 stock weighed mutual funds in Turkey. We omit nine of them since their data is not available beginning from March 2014 in other words they are very new. In addition, we omit five of them since they have missing data. As a result, our data consist 18 stock weighed mutual funds representing almost the overall market. These 18 funds invested 206 common stocks traded in BIST.
As a result, our data sample contains 648 portfolio distribution reports (36 monthly reports of 18 Mutual funds). From each report, we hand collect the proportions of shares held of every company in the stock weighted mutual fund's portfolio.
Methodology
We employ the herding measure that was developed by Lakanishok, Shleifer and Vishny (1992). According to them herding is the tendency of investors to aggregate on the same side of the market relative to what could be expected if they traded separately. Their model considers the net changes in stockholdings.
Therefore, in this study we determine net changes in stockholding from each of the 37 reports for every fund k at reporting time t. For each firm i and every reporting date t we define the number of net buyers, B i,t , and of net sellers, S i,t , i.e. the number of mutual funds that increase or decrease their investment in those firms as In order to determine the overall extent of the herding behavior in the complete data set, we use the herding measure of Lakonishok, Shleifer, and Vishny (1992) (1992) and define as H i,t , for each share i at time t as; where
And
The term is the buying ratio for stock i at time t. p t is the average of buying ratio for all stocks at time t. It measures the proportion of all buying activities relative to all trading activities (buy and sell) of the mutual funds between two reporting dates and reflects the general tendency to increase the equity holdings, i.e. to buy. Thus, p t can be interpreted as the expected proportion of funds that buy shares in period t.
The adjustment factor AF i,t , may be interpreted as the expected value of the term . It is subtracted to consider for the possibility of observing more variation in the buying ratio of stocks with only a few trades and controls for the probability that the observed buying behavior is the result of a random process. The trading decision concerning a particular share is modeled as a random variable that is Bernoulli-distributed with a value of 1 in the case of a buying event and zero otherwise. For each share i we receive B i,t buying events. When drawing the B İi,t +S i,t active funds with an overall buying probability distribution p t, the expected value follows a binominal distribution. The values of zero. H i,t range from -1 to +1 with no herding being represented by a value of zero (Oehler and Wendt, 2009) . Under the null hypothesis of no herding the mean herding measure is expected to be insignificantly different from zero.
The herding measure does not consider the direction of the trades. Therefore, by following Wermers (1999), we determine buy herding and sell herding to separate stocks bought and sold by herds. The herding measure of stock is categorized as buy (sell) side herding when the buy ratio on stock i is higher (lower) than the buy ratio on the whole market.
By accounting for the general tendency of funds to buy shares, the influence of market-wide herding is eliminated. This means that only stock-picking herding, i.e. similar buying and selling patterns beyond the market trend, is analyzed. However, this procedure ignores the fact that market-wide net cash inflows or outflows should not lead to similar decisions if we assume active fund management. Thus, market-wide herding is inconsistent with active portfolio management. Therefore, following Oehler (1998) , we use the following measure to determine the overall extent of mutual fund herding.
Similar to the H i,t variable we defined above, HF i,t uses the number of net buyers and net sellers. Table 1 presents the results of the whole sample with regard to stock-picking herding using the herding measure (H i,t ) of Lakonishok, Shleifer, and Vishny (1992) at a monthly frequency. Based on the mean of H i,t no economically significant herding can be identified in any month. The herding measure is at most 4% on May 2014, October 2015 and December 2015. We observe any herding during July 2014 and February 2015. For the other months, the value of herding measures is very low. The median values of the herding measures are also very low. Table 2 depicts the buy and sell side herding measure (BHM and SHM) of Wermers (1999) at a monthly frequency. We observe buying side herding for year 2014 on August, October and December; for year 2016 on January, February, May, June and November, and for 2017 only on April. On the other side, there exists selling side herding on April 2014 and October 2015. However, these values are not statistically significant. Table 3 presents the results of the whole sample with regard to benchmark herding by using HF i,t . In contrast to the results of stock picking herding measures, these results show the existence of herding. When we look at the median values, we can see that most of them equals to 1 or very closed to one indicating the existence of herding. 
Empirical Results
Conclusion
Both the individual and institutional investors mimic each other's transactions causing herding and altering the prices in the markets. In order to understand the existence of herding in Turkish markets, this paper focus on the mutual funds' investments for the period between March 2014 and April 2017. We collect the proportions of each stock for each fund for each month and the buying and selling activities of each fund for each common stock is determined by taking the differences of the monthly proportions.
According to the results of the stock picking herding, no statistically significant herding is analyzed during the sample period. It is possible to conclude that characteristic herding does not exist between the fund managers. When the buying and selling side herding is analyzed, it is observed that in some months buying side herding exist and in two months selling side exist, but these values are not significant. Still, it is possible to interpret these findings, as the mutual fund managers are more likely to follow each other in their buying decisions. This finding could be explained with the principal agent model. The managers believe that their opponents have a profitable investment opportunity and they want to skim that opportunity too. On the other hand, limited selling side herding show that managers tend to believe in their intuitions rather than the other managers when they will close their positions. Finally, results for the market-wide herding shows an existence of herding.
Overall, the results indicate limited traces of stock picking herding among mutual fund managers but an evidence of market wide herding in Turkey. Our results are parallel to the findings of Oehler and Wendt (2009) that uses quarterly data. However, our results are opposite to the findings of Hsieh (2013) indicating the existence of stock picking herding by using daily data. The limitation of the paper might be the usage of monthly reports of the mutual fund companies. On the other hand, we could not reach data with more frequency such as daily or intraday for the mutual funds in Turkey. It is possible to find significant herding is timely provision of data is ensured. As a further study, it might be possible to examine the herding behavior for the retirement funds in Turkey which are in a growing pattern recently.
